Poly-β-hydroxybutyrate (PHB) depolymerase can decompose biodegradable polymers and 28 therefore has great commercial significance in the bioplastic sector. However, few reports 29 have described PHB depolymerases based on isolates obtained from plastic-contaminated 30 sites that reflect the potential of the source organism. In this study, we evaluated 31 Microbacterium paraoxydans RZS6 as a producer of extracellular PHB depolymerase 32 isolated from a plastic-contaminated site in the municipal area of Shahada, Maharashtra, 33 India, for the first time. The isolate was identified using the polyphasic approach, i.e., 16S 34 rRNA gene sequencing, gas chromatographic analysis of fatty acid methyl esters, and 35 BIOLOG identification, and was found to hydrolyze PHB on minimal salt medium 36 containing PHB as the only source of carbon. Both isolates produced PHB depolymerase at 37 30°C within 2 days and at 45°C within 4 days. The enzyme was purified most efficiently 38 using an octyl-sepharose CL-4B column, with the highest purification yield of 6.675 39 U/mg/mL. The enzyme required Ce 2+ and Mg 2+ ions but was inhibited by Fe 2+ ions and 40 mercaptoethanol. Moreover, enzyme kinetic analysis revealed that the enzyme was a 41 metalloenzyme requiring Mg 2+ ions, with optimum enzyme activity at 45°C (thermophilic) 42 and under neutrophilic conditions (optimum pH = 7). The presence of Fe 2+ ions (1 mM) and 43 mercaptoethanol (1000 ppm) completely inhibited the enzyme activity. The molecular weight 44 of the enzyme (40 kDa), as estimated by sodium dodecyl sulfate-polyacrylamide gel 45 electrophoresis, closely resembled that of PHB depolymerase from Aureobacterium 46 saperdae. Scale-up from the shake-flask level to a laboratory-scale bioreactor further 47 enhanced the enzyme yield. Our findings highlighted the applicability of M. paraoxydans as a 48 producer of extracellular PHB depolymerase isolated from a plastic-contaminated site in the 49 municipal area of Shahada, Maharashtra, India. Introduction 54 Poly-β-hydroxy alkanoates (PHAs) and poly-β-hydroxybutyrate (PHB) are stored as food and 55 energy sources in bacteria under a carbon-rich environment and are catabolized during 56 nutrient stress conditions under the influence of PHB depolymerase. PHB is a biocompatible, 57 thermoplastic, nontoxic, completely biodegradable molecule exhibiting the properties of 58 synthetic plastics. Moreover, PHB is easily degraded by PHB depolymerases and hence is an 59 eco-friendly alternative to recalcitrant synthetic plastics (1-5)(Sayyed and Chincholkar 2009; 60 Gangure et al. 2017; Wani et al. 2016; Wani and Sayyed 2016; Soam et al. 2012). 61 PHB is degraded under natural conditions by the actions of PHB depolymerases produced 62 by a wide variety of microorganisms (6, 7) (Papaneophytou et al. 2009; Hsu et al. 2012).
After incubation, the MSM broth culture was centrifuged at 5000g for 15 min., and the PHB 145 depolymerase activity of the supernatant was assayed as described by Papaneophytou et al. 146 (2009) (6). M. paraoxydans RZS6 (5 × 10 6 cells/mL) was grown in two reaction mixtures, 147 each consisting of 50 mM Tris-HCl buffer (pH 7.0), 150 μg/mL PHB (prepared by sonication 148 at 20 kHz for 15 min), and 0.5 mL of 2 mM CaCl 2 at 30°C for 10 min. The PHB 149 depolymerase activity was assayed as a decrease in the PHB turbidity at 650 nm. One unit of 7 150 PHB depolymerase activity was defined as the quantity of enzyme required to cause a 0.1 151 decrease in absorbance at 650 nm per min.
152
Purification of PHB depolymerase 153 Having confirmed the presence of a PHB depolymerase in the cell-free supernatant of the 154 MSM broth culture, the supernatant was subjected to purification using three approaches, as 155 described below. 156 Ammonium sulfate precipitation 157 The crude PHB depolymerase in the supernatant was precipitated by the gradual addition of The culture supernatant of the isolate was centrifuged at 10,000 rpm for 20 min, and residues 163 were dissolved in a pre-chilled 1:1 mixture of acetone and ethanol and kept in a water bath at 164 50°C to allow the evaporation of the solvent. The obtained pellet was dissolved in Tris-HCl 165 buffer (pH 7), and the protein content and enzyme activity from the supernatant and pellet 166 were assayed. To determine the temperature optima and sensitivity of the PHB depolymerase, log culture of 184 M. paraoxydans RZS6 (5 × 10 6 cells/mL) was grown in the reaction mixture at different 185 temperatures ranging from 5 to 70°C for 10 min, and the enzyme activity was then measured 186 as described above.
187

Effects of pH on enzyme activity and determination of the pH stability of the enzyme 188
The effects of pH on enzyme activity and the pH stability of the enzyme were determined in 189 reaction mixtures having varying pH values in the range of 2 to 13.
190
Effects of metal ions on the enzyme 191
In order to ascertain the metal requirement and type of metal required for the activity of the 192 PHB depolymerase, M. paraoxydans RZS6 was separately grown in various reaction 193 mixtures, each containing one type of metal ion, e.g., Ca 2+ , Mg 2+ , Mn 2+ , Cu 2+ , Co 2 + , Hg 2+ , 194 Zn 2+ , and Fe 2+ (1 mM), grown at 30°C for 10 min. Enzyme activity was then measured.
195
Effects of different chemicals on the enzyme 196
In order to determine the effects of solvents, namely, methanol (10%, v/v), ethanol (10%, added individually into each reaction mixture, followed by inoculation with the isolate RZS6, 201 incubation at 30°C for 10 min, and measurement of enzyme activity. 203 To evaluate the performance of the organism in the bioreactor and to confirm the validity of 204 the optimized shake-flask studies, the process was scaled-up to a fully-automated bioreactor 216 In total, 39 isolates were obtained from the respective plastic-contaminated sites; among 217 these 39 isolates, seven isolates grew well and produced varying degrees of the zone of PHB 218 hydrolysis on minimal medium containing PHB as the only carbon source. The isolate RZS6 219 produced the largest zone of PHB hydrolysis (27.9 mm) and was therefore selected as the 220 best PHB depolymerase producer. The hydrolysis of PHB reflected the ability of the isolate 221 to produce PHB depolymerase. the isolate RZS6 with M. paraoxydans (Fig 1) . Thus, we identified the isolate as M. The PHB depolymerase of RZS6 showed an optimum enzyme activity of 6.657 U with 0.247 323 mg/mL protein content at 30°C, indicating the mesophilic nature of the enzyme. The enzyme 324 activity decreased as the temperature increased, and the enzyme was completely inactivated 325 at 70°C (Fig 4) . The decrease in the enzyme activity with the increase in temperature 
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